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CHAPTER I. 


A WIDE-AWAKE noy, 


Some years ago a great civil war broke out in the 
United States of America, The North did not agree 
with the South about slavery, and an attempt was 
made to check, if not to abolish, the evil. The 
Southern States said that they had a right to doas they 
cota’ that the slaves were as much their property 
0 and lands. The Northern States denied 

the “seven cotton States,” in which most 
was performed by slaves, declared. them- 
‘Then followed the great war, the 











” THE STORY OF EDISON. 


When the struggle was going on there was a great 
demand for information from the seat of the war, And 
after a great battle, the desire to know the result, and 
to obtain a list of the killed and wounded, rose to fever 
height. 

At this time there was a train boy on the Grand 
Trunk Railw between Detroit and Port Huron, 
His business was to sell newspapers, fruits, and other 





articles to the passengers, aud persons at the wayside 
stations. His bright and cheery manner won him 
many friends, and enabled him to carry on a brisk 
trade, which yielded about one hundred pounds a year 


clear profit. 





AN AMERICAN RAILWAY TRAIN. 
Tho chief part of his business was selling news- 
in this he had to act cautiously, for the 
which he worked was very small. He could 


pe 
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not afford to have unsold papers left on his hands, yet 
it was very important not to run short, as he travelled 
with the train and could not get a further supply. 

To guide him in his daily purchases, he saw that it 
was necessary to obtain a knowledye of the contents of 
the paper before it was issued. He had not time to 
do this after he received it, for then every moment was 
. of value in getting the paper sold. So he made friends 
: with a compositor in the printing office of the Detroit 
Five Press, and persuaded this man to let him see a 
proof of the paper. In this way he learned when there 
was any news of more than usual interest, and gave his 
orders accordingly, 

One day, in 1862, the compositor showed the lad the 
proof containing an account of the two days’ battle of 
Shiloh, which General Grant had won at Pittsburg 
Landing. The engagement was described as having 
been very severe, and the losses, in killed and wounded, 
‘were put down at between fifty and sixty thousand. 
‘The ready-witted lad saw at once the great value of 

ormation. But how could he turn it to account ? 
are was the chance of making in one day what to him 
uld ben small fortune. A sudden idea struck him, 
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“Tf you,” said the Ind, “will wite to each of the 
principal stations on the route, and ask the station. 
master to chalk on the black bulletin board, nsed for 
announcing the times of the arrival and departure of 
the trains, the news of the great battle, with its accom. 
panying slaughter, I will supply you with Iarper’, 
Weekly, Harper's Monthly, and a daily paper free, for 
six mouths.” ; 

‘The man at once agreed to the proposal. Then the 
Ind hud to think of some means of getting the papers 
he should require, to supply the demand he expected 
his telegram would create. He had not enough cash 
to buy anything like the number he required, and the 
superintendent of the office bluntly refused to let him 
have a thousand papers on trust. 

Feeling desperate, and unwilling to lose such a grand 
opportunity. he determined on a bold stroke. Upstairs 
he went, and, marching into the office of the editor, he 
briefly told his story, who he was, what he had done, 
and what he wanted. This time he asked for fifteen 

“hundred papers. ‘The tall, thin, dark-eyed man stared 

him for a moment, and then wrote something on a 


a : A WIDE AWAKE #OY, ts 

Before the train started, the lad Managed to get a 
word with the engine driver, who Promised to allow 
him a few minutes longer than usual at each station, 
‘Then they started. And now we will describe the tale 
of the papers in his own words, 

“At Utica, the first station out from Detroit, and 
about twelve miles distant, I usually sold. two Papers, 
our customary charge being five cents ench (241) Ag 
we approached the station on thi 
out to look forward, and thought I 





iy. T put my head 
saw an excursion 
party. Thad halta-dozen papers in my hand, As 
We came nearer, and the people caught sight of me, 
they commenced to gesticulate and shout, and it 
suddenly ocourred to me that they wanted papers, I 
rushed back into the car, grabbed an armful, and when 
I got upon the platform I sold forty. 
“Mount Clemens was the next station, Whon it 
fame in sight I thought there was a riot. ‘The platform 
Was crowded with a howling mob, and when the tones 
me intelligible, I realised that they were after news 
Landing, so I raised the price of the 
ents (5d.), and sold a hundred and fifty, 
before disposed of more than a 
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Huron, ‘The station there was a mile from the toyn, 
When the train stopped, I shouldered my bundle anq 
started for the city. When I got less than half way 1 
met a crowd hurrying towards the station. T though 
I knew what they were after, so I stopped in front of 
a chureh, where a prayer meeting was being held, 
raised the price to twenty-five cents (1s 04d.) a copy, 
and commenced to take in a young fortune. In two 
minutes the prayer meeting was adjourned, the mem- 
bers came rushing out, and if the way coin was 
produced is any indication, I should say that the 
deacons hadn't passed the plate before I came along. 
“You can understand why it struck me that the 
telegraph was the best thing going, for it was the tele- 
graphic notices on the boards that had done the trick. 
I determined at once to become a telegraph operator.” 
Now there is nothing novel or particularly ingenious 
in & newspaper boy taking advantage of special circum- 
‘stances to sell an extra number of papers. This is 
Hone every day in our strests, and the slightest incident 
4 p is made to serve the news- 









ng from it, We are also struck with admiration 
hen we see how the lad pressed the varions persons— 
compositor, telegraph clerk, editor, and engine driver 
into his service. 


‘Yet this was done by Thomas Alva Edison, who now 
stands before the world as the greatest inventor that ever 
lived, In the following pages we shall show how the 
train boy gradually forced his way through the world, 
until he reached the topmost rung on the laddér of 
fame. 





CHAPTER II. 
A DUTCH SCOTSMAN. 


Now that we have introduced the hero of our story, let 
us for a moment glance at the history of his family. 

Nearly three hundred years ago, the Dutch estab- 
lished a settlement on Manhattan Island, at the 
mouth of the newly-christened Hudson river. They 
built a fort to protect their tradere, and gave it the 
name of New Amsterdam. About fifty years later this 
settlement, which had grown into a town, came into 
the hands of the British, and its name was changed to 
New York. It is to-day the largest city in America, 
and one of the largest in the world. 

Though the greater part of North America had 
become British, Dutch emigrants still continued to 
-oross the Atlantic and settle among their countrymen. 

# family, named Edison, ‘was among the 
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In 1765 there were thirteen colonies in North 
‘America south of the St. Laurence and the Great 
Lakes. The colonies were of a mixed nationality— 
British, French, Dutch, and Swedes—but all were 
under British rule, and proud of their connection with 
the greatest country in the world. 

In an evil hour the British Parliament decided to 
tax the American Colonies, and a great quarrel broke 
out between the colonists and the mother country, The 
Americans absolutely refused to be taxed without their 
own consent. They did not send members to the 
British Parliament, and therefore they declared that 
there should be “No taxation without representation.” 

‘War followed, and many battles took place with 
varying success. George Washington came to the 
front, and under his able leadership the Americans ut 
first held their ground, and then were successful in 
finally defeating the British, at Yorktown, in 1781. 
In January, 1783, a treaty of peace was signed at 
Paris, in which the independence of the United States 
was acknowledged, Since then it has been a separate 
country, and ruled over by Presidents elected by the 


Sohn | Edison, the Dutch Banker, was in favour of 
h rule, and did not agree with those who advo- 
With many others, called United 
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Empire Emigrants, or Toyaliets he Ee the States and 
took up his residence in Nova Scotia. By this action 
he was entitled to receive six hundred acres of lung 
for himself, four hundred for his son Samuel, and two 
hundred for each of his son’s children. 

In 1811 he claimed the land, but he was not success- 
ful in obtaining it. He and his son lived to a good old 
age, and were both over one hundred years old when 
they died. Samuel Edison the second, the grandson of 
Tohn, lived at Bayfield, on Take Erie; but while remain. 
ing in Canada, he had no great affection for the 
Government. He could not forget the wrongs of his 
family. The land to which they were entitled hnd 
never been made over to them. 

The disaffection of the Canadians at longth induced 
rebellion, and several strong positions were tuken 
and fortified aguinst the Government troops. The 
Americans gave the Canadians some assistance, and for 
@ time matters looked serious, but in the end the 


‘The Caroline, a vessel which the Americans 
stores fo their friends, 
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loyalist bauker. Tle was evidently a man of mark 
among his fellows. Weare told that “ He was six feet 
tall, and straight as an Indian, supple of muscle and 
strong of limb, he ranked among the finest athletes of 
the day, and had no peer in swift and protracted 
running.” He became a captain in the rebel forces, and 
was one of the most energetic in action, 

When the rising proved « failure, the leaders endeay- 
‘onred to escape the consequences of their action. A 
general stampode of rebels took place, and there was a 
race for life over the border. Samuel Edison had 
; Defore him a journey of nearly two hundred miles, and 
until he had accomplished that distance he never 
stopped for food or rest. Not until he had crossed the 
river St, Clair, did he feel safe from those who were 
now his most deadly enemies. 

Those who were not as successful as Edison were 
tither executed or banished. The property of the 
rebels was also destroyed by fire. It is a curious fact 
that the land awarded to the grandfather for his 
ralty, became the cause of the grandson's rebellion, 
d in forcing him to flee from the couutry of 
‘Samuel bids fair to equal his forefathers 
‘He is still alive, and at the present 

inety, he is vigorous in body 
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Samuel, while in Canada, cased Naney Elliot, who 
polonged to a Scottish family, that had lived some 
time in the New World. She was therefore a Canadian 
by birth, and of Scottish parentage. She had received 
a good education, and was for some years a teacher in a 
Canadian high school. She is described as a swoet- 
tempered woman, of rare abilities, and well qualified to 
educate and train her children, 

After staying a short time at Detroit, Samuel 
removed to Milan, Erie County, Ohio, and there, on the 
Ath of February, 1847, his son Thomas Alva Edison 
was born. At this small lake port Thomas spent the first 
feven years of his life, and at an early age gave 
evidence of the genius which has made him the most 
famous inventor the world jas ever seen, 

Before he was six years old he showed much interest 
in the faithful manner, in which a goose sat day altor 
day on the eggs she was hatching. And when at 

her patience was rewarded, and the family of 
_Brlings appeared, he was astonished to learn that the 
tof the mother-bird’s body had Produced this result 
r loon ‘he this, his first lesson in 
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silting on a batch of eggs, which he had collected. He 
was actually trying to hatch them. 

When ‘Thomas was seven years old, a new railway 
so affected the trade of Milan, that his father decidea 
to remove to Port Huron, in Michigan. Tore the 
Edisons lived in a large, white farmhouse, which over- 
Jooks the river that forms part of the boundary between 
Canada and the United States. In his new home the 
intelligent lad received instruction from his mother 
who was his only teacher, except for one short period of 
two months at school. 

The boy’s thirst for knowledge soon showed itself in 
the books he not only read but endeavoured to master. 
Before he was ten he had gone carefully through 
“Hume's History of England,” “ D'Aubigné’s History 
of the Reformation,” the “Penny Encyclopedia,” 
“Ure's Dictionary of the Sciences,” “Sear’s History of 
the World,” and “Newton's Principia” He also set 
himself the task of reading all the books in the Detroit 
Free Library, and he succeeded in getting through 

fifteen feet of books, without passing over a single word 
‘in any one of the volumes. It is said that, young as he 
"was, he could refer to the very page in any book he hl 
contained a passage or an incident in which 












volumes scarcely seom to be just the 
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stuff to slarpen a boy's wits, and yet it was at 44; 
tis 


time that he was acting as train boy, and rea, 
tenefits of his own ingenious contrivances PaaS 
ea 


boom iu newspapers. 





_ CHAPTER IIT. 
RUNNING A PAPER, 


Eprson was not satisfied to act simply as the hands 
of other persons. He could not be content to do duty 
merely as a machine, set in motion and controlled by a 
greater power. He must use his mind as well as his 
hands, and do something towards creating the power. 
He was quite willing to sell what others produced, but 
he also felt that he could help in the production. 

From the owner of the Detroit Free Press he bought 
‘a quantity of type. Then he got permission to use the 
smoke-room of an old car, which ran on the line where 
he sold papers. This he fitted up as a printing estab- 
; of which he was the sole staff; As the train 
ly journeys, the busy editor, compositor, 
he Grand Trunk Herald, as he called his 
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sisteon inches by twelve, and was printed without thy 
assistance of a press. The cost of such a maching Was 
beyond the purse of the ambitious youth. Yet, y},, 
ever before heard of printing a newspaper without 
press? Only an ingenious mind like Edison's woulq 
hve dreamt of such a thing. He not only thought of 
it, but he did it, and by simply pressing tho shects on 
the types, he produced several hundreds of eopies of 
his paper. 

Te may interest our readers to see a few oxtracts from 
the paper, published by this enterprising youth, ander 
the difficult circumstances, which we have just deseribed, 
Vader the head of “Local Intelligence,” wo read, 
“Premiuns—We believe that the Grand ‘Trunk Ttail- 
way, give premiums every six months, to those of their 
engineers, who use the least wood and cil, running the 
wsual journey, Now we have ridden with Mr. E. L, 
Northrop, one of their engineers, and we do not believe 
that you could fall in with another engineer, more 


ever ridden behind (and we 
Judge, having been railway 
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Byen in this paragraph, the young editor is fully 
alive to the advantages, which all newspaper men know 
may be obtained, by a little judicious putting. At any 

rate Edison knew the value of being on the best 
possible terms with the officials of the train, in which 
* ye made his living. 

In the same issue we find another paragraph of the 
same class in which the “one porter” of Utica Station 
iy highly commended for the order and cleanliness of 
his platform, on which “the snow does not lie for a 
week after it has fallen, but is swept off before it is 
almost down.” 

‘Then there is an,account of how a gentleman “ didn't 
succeed” in swindling the Grand ‘Trunk Railway 
‘Company out of a large sum of money, to recoup him 

for a bag which he pretended he had lost while travel- 
ling. When the bag was found in the gentleman's 
- Postession, his friends offered money to have the matter 
hushed up. “Not so,” writes Edison; “we say that 








is stations of the country, and then he would be 


otis 


is a commendation, of a very success- 
5 thee notice of heavy shipments 
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» we read that, “The thousandt}, 





Under “ News, ‘ 
birthday of the Empire of Russia will be celebrated at 
irthday of the E 
Novgorod in August.” 
“Let me eollect myself, as the man said 


Of course the paper has its 


little joke. oom 
when he was blown up by a powder mill Then 


follow railway notices, mails, markets, and advertise- 


ments, 





AMERICAN RAILWAY Can 


This Paper was sold at the 


INTKRIOR, 


Z ree cents (14d.), and it 
Soom had w cireulat; ; 
“eiitiy ifs ti” %f four hundred copie Ocou 
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“nen, who could not but admire the boy and his work. 
Robert Stephenson, the great engineer, was so taken 
with it, that he ordered an extra edition for his own 
gue, ‘The Times (London) gave it a favonrable notice, 
and so made Edison's name known on this side of the 
Atlantic. 

Ho next entered into partnership with a printer's 
boy, and together they issued a paper called Pan! Pry 
Tt was a superior production to the Grand Trunk 
Herald, but indulged in plainer speaking. The result 
was that an indignant subscriber, who had been 
referred to in anything but complimentary terms, 
threw the editor-in-chief into the St. Clair river. 

Edison was not much alarmed at this hostility. AIL 
editors, and especially’ those on the other side of the 
Atlintic, know the price they must occasionally pay 
‘for freedom of speech. ‘They count the cost and risk 
having “to foot the bill.” 

Ellison was so much interested in chemical experi- 
its that he spent all his spare time in scientific 
of one kind and another. He had in his 
psittiog shop a quantity of chemicals, and 

ing of the car caused a bottle of 
explode. Ina moment the car 
1 the conductor, Before 


happewed, the man had 
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soundly boxed his ears and injured his hearing ie 
life, He was then bundled out of the train with 4) 
his belongings, and left stranded by the side of y, 
line. 

We'do not know what thoughts passed through hi, 
mind as he stood there, watching the receding trajp, 
‘Tho sudden break-up of all his plans and schemes, and 
working arrangements, must have been a great shock 
to him. “In all the sorrowful incidents of his life, 
and they were many, nothing more desolate can be 
imagined than the figure of the ill-clad, ill-fed boy, 
standing irresolutely on the deserted road, the frag- 
ments of his cherished possessions around him, and in 
the gradually increasing distance the outlines of his 
beloved workshop and sanctum.” 

Nothing could be gained by inaction, and so gather- 
ing up his property he made his way to his father's 
house at Port Huron, and stowed it away in the cellar, 
‘Here he conducted his experiments and made the 

ie telegraph a special object of study. He was 
‘to thoroughly understand, not only how 
nt from the operator's point of vi) 
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“ jionse, some little distance away. Stove pipe wire was 
used and insulated by bottles, and a piece of an old 
cable, fished out of the Detroit river, carried the Tine 
under a busy thoroughfare. OM wire wrapped in raps 
sorved as magnets, and then the boys proceeded to 
generate an electric current. Perhaps, as an instance 
of ingenuity this experiment was never equalled, unless 
it was when the same lad attempted to hatch chickens 
and goslings by the heat of his own body. 

Edison and Ward captured two cats, to the logs of 
which they attached wires, and then they proceeded to 
generate a current of electricity by violently rubbing 
the animals’ backs. Mr. Reid, who gives this incident 
in his memorial volume, says, “The experiment was not 
without success, A tremendous local current and 
Perfect electric are were produced, but it would not 
work the line, and‘was abandoned. The experiment 
illustrated the humour of the man,” 

The matter-of-fact reader and the ordinary worker, 
ever by any chance do a foolish thing or give 
for scornful laughter, may be inclined to 
ig experiments of Edison's as 
rather than of evidences of © 
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oven by accident, make any. Every man who has Jeg 
the way in science, has at one time or anvhiee been 
nughed at as a dreamer or a madman. Again ang 
again has it been his lot to hear the mocking voices of 
would-be wiseacres, who knew less, and cannot see half 
as far. 

Speaking of the incident of the cats, Mr. Johnson, 
for many years Eiison’s aseociate, says, “ It is perfoctly 
characteristic of the man. He will to-day undertake 
elaborate experiments and conduct them with great 
care and marvellous patience and perseverance, 
although his reason points to their utter futility. It 
is this trait, however, which led him into lines of 
original discovery und observation uuattained Ly 
others, 

After this failure, the boys put together their savings 
and bought some old batteries and telegraphic instru- 
monte, ‘They were then able to put. their private line 
Mm proper working order. Many yeurs after this a 
‘gentleman told the following story, He said, “I knew 
‘Tom when he was a barefoot boy, and he was always 
ig with tolography, and onco rigged up a line 
me to mine, a street away, I could not 





OMAPTER Iv. 
A CLEVER OPERATOR 


Tuoven no longer the proud owner of a newspaper, 
edited and produced by himself, Edison continued to 
supply the travelling population, between Detroit and 
Port Huron with newspapers. And though this ovcu= 
pation could scarcely be regarded as a permanent one, 










or as a stepping-stone to a business or a profession, it 
enabled the lad to keep himself and assist those at 
home. Out of his small earnings he always gave his 
mother at Teast adollar (4s, 2d.) a day towards house- 


had been so long on the road as newsboy, that 
well known to the officials, anda a great 
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Tho train, which Faison travelled by; epent hala. 
jour every day shunting at Movant Clemens Station, 
‘And the newsboy became vory friendly with Mackensi, 
the statiou-master, ‘This man had a child, a little boy 
ahout two and a half years old, named Jimmy, 
Edison was very fond of the baby boy, and often 
had a romp with the child, when he had finished his 
business, and was waiting for the train to start. 

Une morning, while the shunting was going on, the 
child strayed on to the line, and was standing throwing 
pebbles over his head. Just then a wagon was cast off 
the back part of the train and pushed towards the 

place where Jimmy was standing. Edison saw the 
child's danger, threw down his bundle of papers, and 
saved the little one’s life at the risk of his own. It 
was only by the narrowest shave that he flung himself 
and the boy out of the way of the moving car, As it 
was they both fell on their faces, and were badly 
soratched by the rough pebbles and cinders between 
the lines. A moment later, and Edison would have 
& foot or been killed, as the wheel of the car struck 

‘of his boot. 
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and could not show his gratitude to his child's pre- 
server by making him a handsome gift, so he offered 
to feach him all he knew about telegraphy. Edison 
‘vas delighted with the offer, and gladly accepted it, 
A day or two afterwards the lad began to take lessons, 
and in ten days he managed to construct a com- 
plete set of instruments no larger than an ordinary 
envelope. 

Always practical in all he did, and anxious to take 
advantage of every opportunity of making money, he 
constructed a short telegraph line from the town to the 
station, and set up his instruments in a druggist’s shop. 
His charge for a message was twelve and a half cents 
(G}d.), and during the first month he had the pleasure 
of sending three messages. In the meantime he made 
such rapid progress that he was soon able to teach his 
teacher, ond he made several improvements on the 
table, which earried the messages between Port Huron 


when he was sixteen years of age, 
of prenir-tre dollars (£5) a Bontlic 
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so he threw up the place and went to Stratfora, fi 
Canada, where he acted as night operator, 

‘At Stratford, Edison appeared for the first timo i 
the rdfe of an inventor. It was very important tha 
the night operators should not fall asleep at theiy 
posts, So a rale was made that every one of them 
must telegraph the number "6," every half-hour, to 
the manager of the section on which he was engaged, 
This was regarded as evidence that the operator was 
awake and at his post. 

Edison did not like the rule. Sometimes he was 
very sleepy and sometimes he wanted to take a walk. 
OF course he had no right to do either. His duty was 
tostick to his post, keep awake, and duly report him- 
wif as required. But his ingenuity suggested another 
‘Way out of the difficnlty, which got him into trouble. 
Me constructed a wheel, having notches out at the 
outer wigs. This he attached to the clock and cou- 
nected it by wires with tho main line circuit, ‘The 


the number" 6” was given regularly 
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i mr “saving device” was discovered, 
_aageeeny by the iva? to enable him to 
rao a duty, it was of uso for other purposes, and was 
afterwards patented and sold to the American District 
Telegraph Company. 

Not long afterwards Edison was guilty of another 
breach of duty, which brought about his dismissal, 
‘One night he received a message to stop a certain 
tmin, aud not attending to it at once, the train passod 
through without stopping. Knowing that there was 
danger of a collision taking place, he rushed out to a 
luggage station near, at which most of the trains 
stopped, hoping to find it there, and so prevent any 
harm from being done. Tn the darkness he stumbled 
and fell, and by the time he had pulled himself 
together the train was completely out of his reach. 
Back he hurried to the telegraph office, and tried to 
‘Mevent a collision by sending a message after the 
‘ain, but it was too late to be of any service, For- 
the two trains came in sight of each other on 
Part of the line, and the vigilance of 
them from the threatened disaster. 
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very serious one, and I think I ohall ie aM examp)y 
of you. I can send you to prison for five Yeary, 
and—" A 
‘The sentenes was never finished. A that momen, 
vistors from England were shown into the manager, 
room, and he rose to meet them. While they yun, 
engaged in conversation Eilison slipped quietly ou, 
of the room and made for the luggage station as fut 
ashe could. ‘There he found a train about to start op 
Sarnia. The conductor was willing to allow him to 
travel by it, and in a short time he was over the 
boundary and safe at Port Huron, He says, “1 
haven't been in Toronto since that time, nor have I yet 
received the pay due to me up to that date.” 
While staying at Port Huron, the blocks of ice in 
the river cut the telegraph cable between Port Huron 
and Sarnia, Edison thought he could manage to 
’ Srmomaicnte "cross the stream, which was a mile and 
f half wide, without a oable Tumping on to. an 

Whistle to make sounds, like the 
of the telegraphic symbols Tn « 
ven heard and noted, and there 
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He was now seventeen years of age, and his know- 
Jeige of telegraphy was greater than that of the 
quajority of those who had spent many years at the 
work, He was not long without an appointment; in 
fuct, during @ comparatively short period he held 
several. It was much easier for him to get a post than 
to keep one. His love of joking, and his fonduess for 
experiments, caused him to get into trouble again and 
again. ‘The managers were willing enough to recog- 
nise the abilities of the clever youth, who seemed to 
treat the telegraph instruments as playthings, but they 
could not afford to have the rules which had been 
framed for the good of the service, set aside by anyone 
in their employment. 
At one place he was praised and blamed, compli- 
mented and dismissed at the same time. He had 
invented an instrument, by which a message could be 
transferred from one line to another, without the 
sistance of an operator, For this he received praise. 
Because he was #0 much engaged in trying experiments 
he was discharged. What was wanted was not an 





CIIAPTER V. 
A GREAT SUCCESS, 


Episox was anxious to be engaged in the highest paid 
telegraphic work, that of receiving “ press reports,” and 
he obtained permission to try his powers. The system 
he invented, of adjusting two receiving registers, the 
one for the reception of the news, and the other for the 
repeating of the embossed writing, was very successful 
for a time. But unusual pressure of work maie it 
impossible to keep pace with the dispatches, aud so 
many complaints of delay were received from the news 
Paper offices, that Edison was sent from Indianopolis to 

n ‘There he worked as a day operator, for 
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night, and succeeded in supplying the gap. He was 

also on duty at the usual hour next morning, ready to 

do his day’s work. He did not intend to say anything, 
about the events of the night, but the offien boy told 
the manager, and Edison's salary was nearly doubled 
as the result. 

‘Ho was then placed in charge of the Louisville wire, 
over which were sent all the southern reports, Fortu- 
nately for him, the operator at the other end was 
famous for his speed and clearness, and the practice 
Edison had with this gentleman, placed him at once 
fr ahead of the other operators. 

His next move was to. Memphis, in Tennessee, with a 
still larger salary and board. Here he had the mis- 
fortune to have « manager, who had been trying for 
some time to perfect a repeater of his own invention. 
Edison soon made the thing work, and was then 
dismissed for his pains. Jealousy, as in this casg, often 
causes acts of injustice. 

‘Edison could scarcely have been thrown out of work 
‘under more unfavourable circumstances He was abso- 
All his money had been sent home, 
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He was east down, but not ae 


on his constitution. ) 
and sore-hearted, he walkeq = 
ie 


Feeble, penniless, 
Jundred sailes, and. then obtained a free ride to Loy, 
ville. 

William Foley, also a telegraph operator ont op 
work, joined him at Nashville, and the two lads pursued 
thvir journey together. At length they entered Louis. 
ville, and tried to obtain employment. The manager 
svas not prepossessed in Edison's favour, How eould he 
be? Clothes may not be a true indication of respect- 
ability, or the contrary. But soleless shoes and thin 
linen garments in winter, worn by a weary, hungry- 
Jooking lad, could not but awaken suspicion. 

The manager, however, heard what he had to say: 
and his bright, earnest manner, and the evidences of his 
skill, told 40 much in his favour, that he was at once 
engaged. Here he remained two years, though he 
suffered much from the coarse and unprincipled conduct 
of those with whom he was obliged to associate, 1 







goo turn, ‘They felt he 
m, yet they 
inspired 
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F Tohnson’s Presidential message, at one sitting of 

thirteen hours, from half-past three in the afternoon 

until half-past four on the following morning. Me 

thon paragraphed the matter so that a few lines could 
; bo given to each compositor, and the report that had 
taken him all night to receive, was set up in a few 
mnimites ‘This incident was honoured hy a state 
dinner given to him by the Lonisville Press, 

One night, when Edison was on duty, ono of the 
most skilled operators in the service, but a victim to 
intemperance, entered the office under the influence of 
alcohol. Walking up to the stove he kicked it over, 
and then pulled down all the apparatus, and left the 
room a complete wreck. ‘Edison quietly rigged up one 
of the wires, and did all the work just as if nothing had 
happened. 

Being a sober, trustworthy man, the rest made 
Efison their treasurer, so that none of them should be 
able to get more liquor that was good for him and for 
“hie during office hours. A new man came to the 
foll in with the plan; but when the treasurer 
ve him more money than he was entitled 
E once knocked him down, and would have 
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As hie was the only one who ever had any 
rmoiey, for ho spent nothing in dissipation of ayy 4, 
the demands on his purse were frequent, ang ig 
patienco was tried to the utmost. Tis books, yy, 
carried off and pawned, and Le sometimes found his ja 
occupied by drunken operators, who Tay there drei 
and with their boots on. 

‘After a time a new office was built at Louisville, ang 
richly furnished. Strict orders were given that tie 
instruments must not be moved from their places, aul 
the chemicals handled with the greatest care, Edison 
wanted some sulphuric acid for an experiment, ani 
unfortunately upset the vessel which held it, ‘he wi 
corroded the floor, passed through into the manager's 
room, injured his desk, and destroyed his carpet. (In 
the following morning Edison was informed by the 
Wound of directors, that as they wanted operators sul 


_ tot experimenters, he was ut liberty to draw the sula'y 
‘due to him and leave. § 
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account when the driver and the fireman were away. 

He returned in safety, for when he was a train boy he 

Jearned how to handle an engine, but it was not just as 
mart in appearance as he found it By overfilling tha 
poiler he brought down a shower of dirty water and 
toot, ejected from the funnel on the engine. 

‘We next find him back again at Port Huron, where he 
worked for more than a year, until he was twenty-one. 
Here he invented an ingenious device, which effected 
considerable saving, and in retum the Grand ‘Trunk 
Railway Company presented him with a free pass to 
Boston, When he arrived at that centre of learning, 
he had been four days and nights on the road, and as 
usual his wardrobe was neither new nor fashionable. 

His appearance at once aroused the mirth of the 
operators, who determined to “put a job on the jay from 
the woolly West.” They at once pointed out the instru- 

ment he was to use, and told him that he was expected 
to take down a special report for the Boston Herald. 
To make sure of “flooring” the new man, they had 
wired through to New York, and arranged for one of 
‘the fastest senders in that office to send the report. 
Edison had long before this made himself perfect in 
and rapid style of writing, which he could do 
ro than fifty words a minute, and faster than any 
telegraph. Ho therefore 
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began to take down the report quite easily, as th, 
New York man, to throw him off his guard, procoede 
leisnvely at first, Before long the pace increased, hut 
apparently without any effort, Edison was quite equal 
to the task. He then saw, from the faces of the mon, 
who were all looking over his shoulder, that they had 
arranged the whole thing to get some fun out of him. 
Pretending not to notice anything unusual, he 
remained quite calm, and kept up with the message, 
even stopping once or twice to sharpen his pencil 
Then the New York man commenced to run the words 
together and stick the signals, but that made no difler- 
ence to Edison. He had been tried with all kinds of 
work—good, bad, and indifferent. He put it down in 
& neat copperplate hand, even crossing his t's and 
dotting his is, and putting in all the stops. When he 
thought that the fun had gone far enough, and the 
report was about completed, he quietly wired to the 
‘operator at the other end, “Say, young man, change 
‘snd send with your other foot.” ‘That message 
0 much for the New York man, who threw up 
een 
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just witnessed, could afford to dress as ho 















fat thoy ha 
Bee ees office was much troubled with cock- 

of large size, which were seen everywhere, and 
which no human ingenuity had been able to overcome. 
Tyo hiding places, however cunningly constructed, 
sould hold their foraging parties at bay; no shelf, hook 
or nail afforded any protection against, their scaling 
foroes. Over books, papers, instruments, provisions, 
and garments, lay the shining track of the foo, like 
the trail of the serpent on the emerald bowers of 
Bien.” But Edison fixed them. Shining tinfoil was 
fastened on the walls and baited with food, Then it 
‘yas connected with the battery by means of wires, 
and as soon as the cockroaches entered the trap they: 
‘were instantly destroyed. 





CHAPTER VI, 
ON THE ROAD TO FORTUNE, 


A rriexp named Milton Adams had obtained Eason 
his Boston appointment. Now, strange to say, Adany 
was out of employment for some time, and depended oy 
Edison for board and lodging, which was gladly 
tendered by the one, and as gratefully received by the 
other. 

The two friends had an amusing experience. They 
were one day walking along the streets when they saw 
a crowd gathered round two drapers’ shops, the owners 
of which were always trying to undersell each other 
They had both got in a large quantity of stockings, the 
Price of which had been lowered, first in one shop sul 
then in the other. It now stood at one cent (ji) for 
airs of stockings, 
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“Oh,” said he, “I can’t use these.” 

«Can't help that, young man,” was the reply, “we 
dlon’t permit selections at that price.” ‘ 

Faison continued to spend every spare moment in 
experiments, and his rooms became “a workshop, labora- 
tory, aud library in one.” He studiod electricity from 
every standpoint, and often sat up all night reading 
hooks on his favourite subject. He was so much 
impressed with the magnitude of the task, that he said : 





“ Adams, I’ve got so much to do, and life is so short, 
that I am going to hustle.” 

Having seen in a scientific paper how to make the 
terrible explosive known as nitro-glycerine, he joined 
with another operator in making some. ‘Then they 
tested a very small portion, and were alarmed at the 
result, So frightened were they to have such a 
destructive substance in their possession, that they put 
it into w bottle, wrapped it carefully up im paper, and 
then, in the early morning, secretly and gently lowered 

it into a street sewer. 
In 1869 Edison invented a vote recorder. It was 
patent granted to him, but he received no 
‘He intended the apparatus to be used 

of the different States, and also in ~ 
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without leaving his seat, by simply tury; 
cither to the right or theif, ea 

‘The apparatus was a success from a working ng 
view; but as it would have prevented all interne 
with the members, and made them independent of aa 
party, it was not adopted. Tn fet, those who contulug 
the affairs of the House would not have used jt if they 
had been paid to do so. 

In a short time Edison was regarded in Boston as gy 
authority on telegraphy, and was engaged to lecture 
upon it in one of the schools. He made the engagement 
without asking any particulars, and then forgot all 
ubout it. When the time came to go to the school, 
Adams found him at work on the top of a building 
fixing a telegraph pole. 

Thinking that Le was about to address a company of 
boys, Edison started at once with Adams, just as he 
‘was, in his working attire, But when the friends wee 
ushered into the lecture room, they were both 
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7, combined with a thorough knowledge of his 
subject, made him a favourite with all the students iu 
‘the school. 


But now, we may ask, what was the result of all 
Baison’s experiments? ‘To what did they tend? 
What object had he in view? ‘They could not. be 
simply the outeome of a curious mind, or continue year 
after year as boys nay, “just for the fan of the thing.” 
‘That Edison delighted in experiments for their own 
sake, and for the pleasure they gave him when actaully 
 daigaged on them, is beyond question. But mad, as he 
seemed to be in the eyes of his loss-gifted fellow- 
workers, there was a method in his madness, He had 
& purpose in all his experiments, and a definite object 
in his mind all the time, He knew what he wanted, 
and he bad an iden how to obtain his ends; but the 
practical part was the difficulty. Theories, like castles 
in the air, are excellent subjects for day dreams, and 
‘may be talked about for any length of time, but the 
application is the difficulty, 
electric telegraph was invented some years before 
as born, but it was only in its iufaney when 
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It consisted of this sentenee—" What hath, oq 


wrought?” 


When Edison came to thoroughly understang the 
science aud the working of telegraphy, he fond gy 
there was room for considerable improvement, The 
application of electricity to the sending of 1 
hiondeeds and thousands of miles, by means of a wig 
stretched on poles, was as great a marvel to him as it 
was to the ignorant rustic, who regarded it as a Species 
of magic. But his keen eye, directed by an inquiring 
mind, saw beneath the surface, and he was persuaded 
that the system in use was imperfect and too limited ip 
its application, He felt that he could got more and 
better work out of it. Hence his experiments. 

Ile began at the beginning. He learned all that the _ 
operators knew about the apparatus. As a rule this 
information satisfied them. It enabled them to perform 
work, which was valued at so much a month or year 
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5? 
jhe left Boston, and went to New York, Te was eager 
fo have his invention put to a practical test. Ho 
felieved that he had found out how to send two or four 
qnessages at the same timo over a single wire. He 
knew that such an improvement was of the greatest, 
yalue to any busy community. Aud so it proved to be, 
When it came to be adopted it was a gain of millions of 
yonnds to the telegraph companies on both sides of the 
‘Atlantic. By its means one wire did the work that had 
required the use of two or four 

Bilison’s system of telegraphy is now regarded as 
. one of his greatest triumphs. But when he went to 
New York, in 1869, he had still to persuade those who. 
"hid money to spend in carrying out his ideas. ‘This 
they were far from eager to do. Clever as le was, he 
wandered about the streets for three weeks before he 
could even get employment. 
At the ond of that time he was tired and disheart- 
and it was with difficulty he could obtain even 
food to support life. Calling at the office of 
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reported in hundreds of brokers’ offices in. thy 
When it refused to work, all business was sign tt 
and mossengers were sent hurriedly from every of ‘a 
inquire the cause. Just when the mastor and hig 
manager were in despair, and the office was tes 

by hundreds of boys, Edison walked in, hhursiedly 
exumined the instrument, and then said, 

“T think, Mr, Taws, I can show you where thy 
trouble lies. ‘There is a contact spring which has broken 
and fallen between two cog wheels, and provonty the 
gear from moving.” 

Mr. Laws was only too glad to be shown a way ont 
of the difficulty to resent the stranger's interference, 
Edison quickly removed the obstruction, und the 
instrument was shortly at work again, ‘The break: 
down of Laws’ indicator, and Edison's timely appoar= 
ance and ability to repair it, proved a pieoo of great 
good fortune to the destitute operator, On the follow | 
ing day he was engaged to take charge of the 
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ities and means to carry out the schemes 
iad cost him so much Isbour to work into a 
shape. Te hind not been long in Mr. Laws? 
‘employment before he invented a better instrument, to 
fake tho place of the one he hall put into working 
onder. 
“After this he invented a number of private printing 
telegraphic appliances, of which the Gold and Stock 
Telegraph Company wished to buy the patent right, 
Piison made up his mind to ask w 
Jarge sum, viz, five thousand dollars (£,1000). But as 


t seemed to him a 





je needed money for further experiments, he was 
prepared to tuke any smaller sum rather than not sell 
it. 

To his astonishment the Company offered him forty 
thousand dollars (£8,000), which he at once accepted, 
ahd he received a cheque for that amount. Afraid that 
‘there must be some mistake, and that he would not get 
“ ee ster all, he hurried away to the bank at 

h was payable. ‘This was his first visit 

M ‘aftor watching how others went about 
( Oy and presented his cheque. 

g pwbiels ‘on account of 
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he went back to the office where he had rece 

cheque, and told one of the clerks of his difficulty, ; 

man explained to Edison that the clerk at the Dan 
would not pay the money, until some one they kuey. 
said that he was the man to whom the cheque Was made 
payable. The clerk went back with him, and thet 
money was at once paid. 





CHAPTER VII. 
WORK AND MARRIAGE, 


‘Tur money which Edison received for his inventions 
was nearly all spent in fitting up a shop in which 
much valuable work ‘was done. One invention after 
another was turned out, the majority of which were 
connected with telegraphy. The result was, that all 
looked to him to solve any difficulties, which defied the 
efforts of other people. The failure of other inventors 
was his opportunity, and he certainly did not fail when 
he was called in to remedy a defect or complete an 
imperfect instrument. 

Tn 1873 he entered into an agreement with several 
‘important firms, to give them the first offer of all his 
inventions In return they paid him a 
and placed as much money at his disposal 
on he had a large establishment in 
‘was employing three hundred 
ro no fixed hours of — 
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labour, and yet thero was no waste of img Fe 
and no confusion in the works, Tonterig) 


The spirit of Edison was infused in th 


i © men hy 
employed. His eager, earnest, persevoring and wig, 
<r . ins! ni 
bright and cheery manner, acted like magie on all 4 
ho 


served him. Somehow, every man felt the influenoe of 


IY treated, that, 
ho seemed to beeome a part of the wondesil invent 


genius, whose conceptions were as inexhaustible as hwy 
patience, ‘There was but one interest in that concer Int 
one object, and that was to carry out: the plans of the 
master. It was no uncommon thing for tho men to 
become so interested in their work, that they begged 
to be allowed to return in the evening to complete thy 
experiments on which they were engaged. 

Nor was Edison afraid to let his men see the joy 
+he felt when an invention turned out successfully. It 
was no unusual thing for him to go through the works 
nd distribute sums of money among those who had 

‘Important experiment in hand, He also joked them 
f to do certain 


his master mind, and was so considerate} 
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duty never suffer from a lad memory, 8» one 
the inventor received a notice informing him, that 
Paniess the tax was paid on the following day, he 
‘would bo charged an extra sum asa fine for his delay, 
Next morning, when he went to the city hall to pay 
the tas, he found a great many before him who had 
qeoeived a similar notice. ‘Taking his placo at tho end 
of tho Tine, he waited his tar, Until it came he was 
i Jusy thinking about an experiment he had in hand, 
‘and was suddenly aroused from his absent condition 
‘yy the words; sharply uttered, 
“Now, then, young man, look sharp. What is your 
name ad 
~ Bilson looked blankly at the face of the official, and 
"then as blankly said—" I don’t know.” 
At oneo he was waved aside, another took his place, 
“his chance was lost, and he had the extra money to 










1 


especially successful in working out asystem 
menus of which the work 
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worls a minute. The wire between Washingins 
Wy 


alled 

: 0 cities, 

The number and variety of Edison's inventions yay 
* 


New York could carry as much matter as g 
the ordinary correspondence between the tw. 


it impossible even to mention them, while a deseris 
is impossible in a small work of this kind, ‘The dei 
of those completed before he was twenty-four years of 
age would fill enough books to make a respectable 
library. The official in charge of the office described 
the inventor as “a young man who has kept the path 
to the patent office hot with his footsteps.” 

Like many other great men Edison could continue 
for a long period without sleep, and when the work was 
done, he could fall asleep at once, and enjoy an equally 
long period of rest, until he had made up the loss 
One thing told very largely in his favour, he never 
touched intoxicating drinks or any kind of stimulants 
and therefore nature was not interfered with. 
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| taotory, he locked the door, put the key in his pocket, 
and said, 

“Now, you fellows, you'll have to stay here until 
this job is completed.” 

‘As there was no appeal from the decision of the 
Getermined inventor, and us the men were devoted:to 
him, the work went on, and continued for sixty hours, 
without sleep and little food. Then the mischief was 
discovered, and the men were allowed to take the rest 
thoy sorely needed. Edison refreshed himself after the 
strain by a sleep of thirty-six hours. 

Edison also had an idea of his own about food. He 
expressed a wish not to have the same thing to eat 
twice in a month. He believed that variety in food “is 
the secret of wise eating.” He says that “ the nations 
that eat the most kinds of food are the greatest nations.” 
‘To illustrate his theory he referred to the various 

bese of the earth and their staple food. “Rice- 
ions never progress,” he said; “ they never 
but rice, rice, rice for ever.” 
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nervous that she could not work, and was Wigeg be 


stop 
Then, with a smile, Edison asked her if gly +5 
afraid of him, and by one or two questions Managed 


to draw out of her the fact that she liked him 
“Oh never mind explaining,” he said, * you ean qq 


that some other time. In the Meantime wil] you 
marry me?” 

Probably the young Indy had become so accustomed 
to the rapidity with which electricity did its work, that 
she was not shocked at the “ electrio speaking” of the 
master of electricity. She consulted with her friends, 
and shortly afterwards Mary E. Stillwell became Mrs, 
Edison. 

Tt is said that a friend was passing Edison's labora- 
tory very late on the inventor's wedding day, when he 
Tooked up and saw a light burning. Entering the 
building he found his friend, as usual, completely 
‘engrossed in an experiment. al 

‘9 ’ 
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remained bachelor. Tle never seems to have gone 
jnto society in those days, or to huve associnted with 


many persons outside the scientific world in which he 


moved. 
was a good thing that she had an intimate acquaint 
anco with the ruling passion of his life 

One thing she could not say after her marriage, 

which a Indy from the outer world aight lave anid, 
that sho did not expect to find him so thoroughly 
devoted to his scientific experiments, As a fellow- 
worker she knew exactly what manner of man she was 
uniting herself to, and what to expect from him after 
their wedding. 

‘Phat she was a sensible woman and possessed of 
fast, is beyond question, She entered more heartily 
than ever into her husband’s schemes, and became a 
qart of her husband's lifo, as few wives have an oppor- 
tunity of doing. She also retained the respect and 
ion of those with whom she had previously 


Certainly, having found the right: woman, it 
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her difficulties, by forming any dissipated abit, bs 
indulging in aloohol, sho was a kind mistress and gig 
not inflict too heavy penalties on the “sentie 
sinner.” 

After his marriage, Eilison endeavoured to remember 
that ho had a wife, and that the well-being of iis 
family had some claims upon his time. He therefor 
became more regular in his habits, and was not sy 
often guilty of turning night into day. Still, he did 
not, and could not wholly change his methods, Ho 
ever remained the same enthusiastic inventor, and 
from time to time was so absorbed in his work, that he 
forgot everybody and everything, but the experiment. 
which he had on hand. 

We may here note that when Edison became the 
happy father of two children, a boy and a girl, he gave 
‘them, for their pet names, the two symbols used in 
telegraphy, a dot and a dash. “Dot” is known to her 
friends as Mury Estelle, and “ Dash” bears his father’s 
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pestered by eurious people, who only sought 


not be 
to be able to say that they had seen the 


"admittance, 
famous inventor at work, 

Po eseape from the constant interruptions of thought- 
ress people, he at Tength decided to move his whole 
establishment from Newark to Menlo Park. There he 
srostad the required buildings, and fitted them up 
jn a magoificont manner. ‘The large workshop, ono 
jndred feet in length and thirty-five feet wide, 
contained every kind of machine he could possibly 
need for his work. Here, too, were models of all 
kinds of apparatus and parts of every kind of 
twlegraphic instruments. 

‘There was also a large library of the best and most 
swoent books for the use of the inventor and his staff. 
‘On the shelves were rows of bottles containing the 
chemicals used in performing the various experiments. 

"Phere were also specimens of plants, and minerals, and 
d reptiles. From one corner an organ and also 
| box, sent forth sweet sounds from time to 
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telgraphie manager. He has also n master mag 
and a professor and assistants to conduct chemi 
experiments, So capable are his staff that le gay <1 
a working model of a new invention constructeg fe 
a 


single day. 





CHAPTER VIIL 
A MODERN FAIRY. 


Iw describing the various inventions of Edison we have 
again and again referred to electricity. Inu many 
towns, the word in one form or another, is in constant 
use, There are electric bells, the electric telegraph, the 
electric light, and the electric railway. There is also 
a little machine called the galvanic battery, which is 
yery common. 
But do you know what electricity is? If you have u 
- Scientific friend, ask him or her—for ladies are now as 
learned as gentlemen. And if your friend is modest 
th to confess that you have asked a very difficult 
which has puzzled some of the cleverest: men 
and modern times, you will be the 
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As wo wish to be thought modest. we will , 


: AY at ony 
that we do not know what electrici| 


y is. But for fom, 
that you may think that we have not done our duty jy 


our readers, in writing about something that we do yop 
understand, wo should like to amend our confession, and 
say, “We do not know what electricity is, neither doe, 





anyone else,” 

Few mon know as much about electricity as it, 
master, Mr. Edison, but even he would be at a loss if 
pressed for a simple definition, “to be understanded 
by the common people,” as an old writer would have 
quaintly said. 

And now, as we cannot tell you what this marvellous 
thing is, we will tell you what learned men have found 
out about it. But first of all you must bear in mind 
that we do not make it, even as we make that powerful 
agent steam. Speaking correctly, steam is not made; 
it is produced by changing or turning water into 
“Vapour, by means of heat, And the vapour or steam 
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qgo Te happened to rub a piece of amber on the 
rough sleeve of his gown, and then he found that with 
ithe could pick up such light things as bits of down, 
feathers, and straws, just as we pick up neadles with a 
magnet. This was the first hint, as far as we know, 
that the world received of tho existence of electricity. 
From the Greek word electron, which means amber, 
this power or force was afterwards called electricity. 
So you see the name does not help us to got a 
definition. 

The old philosopher tried to explain the cause of the 
influence exercised by the rubbed amber, on light sub- 
stances, by saying that it contained a soul or an essence 
which was aroused by friction, and which came forth 
from the body, where it had previously laid dormant or 
asleop. ‘The old Greck’s explanation is ono that appeals 
to our fancy, for it requires no stretch of imagination 
to regard electricity, as being to the metals which it 
‘seems to imbue with life, what the soul is to the body, 
‘stirring effect of electricity is present in our 
when we speak of any one as being electrified 
i that has been said or done. We moss 
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confine, and handle; but electri 


is enveloped i 
mystery. 

We have said that this force is everywhere at gli 
times, aud yet to those who do not know how to sum. 
mon it to their aid, it might as well have no existence, 
Nay, it reminds us of the fairies described in old 
stories, who came at the bidding of those who had 
the secret power of enforcing their attendance. The 
utterance of certain words, the possession of a charm, 
a magic ring, a lamp, or a jewel, gave fortunate mortals 
the service of beings far moro powerful than theme 


selves, 
So it is with electricity. This fores is to men like 


Eilison, what the “slave of the lamp” was to Aladdin 
in the “ Arubian Nights.” They are able at will to 
call to their side this modern fairy, and compel it to 
work wonders more marvellous than any desoribed in 
the most startling fairy tale, ever conceived by ai. 
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qoctricity from two cats for the telegraph he had 


‘A curious jllustration of producing electricity by 

friction has been sometimes performed by rubbing the 

et on the earpet and then lighting the gas with the 
sleotrio spark from the end of the finger. 

Tn a battory, electricity is produced by chemical 
solion in the following manner :—Two metals, a plate 
| i ine and a plate of copper, are placed in a vessel 
fontaining a solution of acid. ‘The plates are not 
allowed to touch each other in the acid, but the 
chemical action, which takes place by the acid acting 
on the metal, produces or generates electricity. 

Wires are attached to the plates above the level of 

the Tiquid, and along each of them flows an electric 

~ current, one of which is called positive and the other 

negative. When the ends of the wires are brought 

- togetlier, the two ourronts—positive and negative— 
oduce an electric shock. 
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‘Doetors often use batteries to act on the weak Musclag 
of their patients, and a shock may be given to any 
limb or to any part of the body. We sometimes hear 
of porsons being killed by wccidentally coming in eon. 
tact with wires used for eleotrie lighting or for driving 
machinery. ‘The wires themselves are harmless, except 
when it happens that touching them draws the eleotaig 
current from them to the body. Criminals have 
reeently been executed in America by means of 
electricity. 

On one occasion Charles Batchelor, Edison's friend 
and assistant, very nearly became his own executioner, 
He was repairing some apparatus, and thought that he 
liad made an accident impossible, when he happened to 
touch a wire with each hand, and so establish a cireuit, 
A terrible shock was the result, which for some time 
deprived him of all power of motion. Staggering to 
“stool he sat there motionless, bathed in an icy and 
deathlike sweat, and nervously unstrung from head 
foot.” The effect of the shock passed off in a few 
4 tnemory will remain as long as he liv 
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quins ‘The works were souttered loose, and through 
the case was a number of jagged holes, Round the 
fdge the melted gold had formed into small globules, 
whilo tiny drops were found on the floor, 

Tt will be remembered that in his ear! 
Killed cockroaches by means of electric 
tn vat-trap has been devised, which kills the captured 










days Edison 


Since then 


animal, the moment it tugs at the meat used as a bait, 
to lead it to destruction, Snakes are also destroyed by 
this means in India. ‘Two wires are laid before the 
House door, and when the snake crawls over them, its 
body completes the circuit and an electri shock, which 
kills the reptile, is the immediate result. 

When electricity is produced, it passes away as fast 
as it can if not retained in some way. Now. there 
are certain substances, such as metals, water, animals, 
the human body, and the ground, along which the 
‘electric current flows with great rapidity. These are 
« "conductors. There are also other substances, 

glass, porcelain, silk, wax, indiarubber, and 
: over which it will scarcely flow at all. 
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Tt may not be generally known that the tet 
we seo during a thunderstorm is nothing but lest 
7. 
Mn the ajp 
ry ain, by 
Water into 


There is always a good deal of electricity 
caused by the rubbing of moist air against 
the blowing of the wind, and the turning of 
vapour by the heat of the sun. 

When clouds become charged with clectscity they 
rush together, A flash of lightning is seen and the 
roar of thunder is heard. Tho lightning is the same 
thing as a spark from an electrical machine, Tt takes 
several forms, and is known as fork, sheet, aud ball 
lightning. When the clouds are near tho earth tho 
flash comes straight down, for it has little air to pass 
through, When it is some distance from the earth it 
flies from side to side, making its way through the 
parts of the air, and is zigzag or forked. When the 
cloud is heavily charged with electricity, it forces its 
way in the form of a ball. Sheet lightuing is the 

rellection of distant fork lightning, or light di 


et 
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sound. The nearer the thunder clouds are to us the 
Jouder will sound the erash. 

Lightning follows the best conductor. The air itself 
fsa bad condnetor, so the lightning in its descent to 
the earth, is attracted by the first object it meets and 
first strikes the tallest things—spires, chimneys, and 
trees. It also rushes to the best conducting material 
jn or about the object struck. We therefore provide 
for this by fitting lightning rods on the highest build- 
=. ings. These rods are good conduetors ; they attract the 
~fightning and prevent it from doing any harm by 
conducting it silently and safely to the ground. 

Tho safest place during a thunderstorm is indoors, 
away from all draughts, picture frames, and wires, The 
centre of a room in the middle of a house is safer than 
‘an outer room. And lying in an iron bedstead is the 
y peetist place of all, It really acts like a metal cage or 

htning screen, and the electric fluid may run round 

it not touch anything within the bed. Remember 
vays follows the best conductor. 

of life from lightning is very large through- 
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United States, and in seven years over two thousang 
took place in Russia. 

Lightning was first proved to be electricity by an 
n philosopher, named Benjamin Franklin, fq 





Americ 
made a kite and fastened to it a pointed iron wire, ang 


to this he tied the string. Then, during a thunderstorm, 
he flew the kite in the air and drew down the claiva 
current, or in other words he attracted the lightning to 
his kite, So that it would not pass through his body 
to tho earth, he tied a piece of silk ribbon to the end of 
the string, and this he held in his hand. 

Then, to draw the electricity from the string, ho 
fastened an iron key to it, and found that sparks came 
from the key just as they do from an electric machine, 
Franklin's experiment led to the use of lightning rods 
to protect buildings. 

You will now understand how we manage to make 
use of such a strange and powerful thing as electricity. 
We do not confine it in the same way as we confine 
coheed we can generate it, and ernie 
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“wires they are insulated, that is, they are not allowed 
‘to touch anything that is a conductor of electricity. 
Glass is a non-conductor, and is therefore used to 

i ‘support the wires at any point, where they would come 
in contact with other substances. You may seo this on 
any pole or lightning conductor. 









CITAPTER IX. 
THE TELEGRAPH. 


From the time that Edison boomed the daily paper, 
that gave an account of the battle of Shiloh, until the 
present day, he has always kept his eye—we may say 
both eyes—on the electric telegraph. Then, it served 
him so well that he was forcibly struck with the iden 
“that the telegraph was the best thing going.” It 
also led him to fully appreciate the wonders of electrical 
science, 

Nor do we wonder at this, for in using electricity to 
tend messages, man has yoked and tamed for his 
Service one of the swiftest and most subtle of all the 
forces of Nature, and the final result of this 3 


POR, alate opie Morea 
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“Speaking only of those of modern times,” he said 
you would have an epoch marked by the discoveries 
of gunpowder, of the printing press, and of the steam 
engine; and those discoveries have had an influence infi- 
nitely more powerful, not only upon the large collective 

| destinies, but upon the daily life and experiente of a 
multitude of human beings, than even the careers of 
conquerors, or devices of the greatest statesmen. In 
the list the last competitor is the science of elec- 
tricity. I think the historian of the future will recognise 

| that there has been a larger influence on the destinies 

of mankind, exercised by this fascinating discovery than 
even the discovery of the steam engine itself, because it is 
a discovery that operates so immediately upon the moral 
and intellectual nature and action of mankind. Tho eleo- 
tric telegraph has achieved this great result, that it has 
~ assembled all mankind upon one great plane, where they 

‘oan see everything that is done or said, and judge of every 

policy that is pursued, at the moment the events take 

place, By the action of the electrio telegraph you have 

b ned together almost at one moment, the opinions 

‘of the intelligent world with respect to 

it is passing at the time on the face of 

r 0 to which nothing in 


7 
; 
2 
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Rogarding history from the standpoint of the states. 
man who said these words, and who is himsolf ono of 
the groatest makers of history who ever lived, wo mut 
number Edison among those epoch-making men, before 
whose work the doings of kings, and conquerors, and 
politicidhs, are but as lights and shadows on the Iand- 
seape. We have already noticed that Edison did not 
invent the telegraph, and that the wonderful power of 
electricity was known before he was born, His 
improvements, however, have done much to perfect 
and inerease the value of this wonderful invention. 

‘The word telegraph means “ far writer,” and as its 
name implies, it is an instrument for sending messages 
along wires to almost any distance, by means of elec- 
tricity. It is therefore known as the electric telegraph. 
At first the users of this system of communication were 
witisfied to send one message at a time on one wire, 
But as business increased, and newspapers multiplied, 
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and the method was adopted in all parts of the country. 
Jn one year it saved one telegraph company above 
£100,000. . 

Hie also devised what is called the Harmonic Multi- 
plex Telegraph, which employs musical sounds made 
by tuning forks and reeds at each end of the line, 
Each fork or reed responds only to its note or pitch, 
and by this arrangement Edison has sent. sixteen 
messages at the same time, eight each way. 

A still more striking device is that by which it is 
postible to telegraph from a moving train. We know 
7 that on long journeys, where trains run from one to 
two or more hours without stopping, a plan is used by 
which the engine can obtain a supply of water from a 
long, continuous tank placed between the rails. But 
in that ease a connection between the tank and the 
engine js made for the time being, through which the 
water is forced. 

In some such way a connection has been established 
the moving train and tho stations This 

ious; but it is scarcely one to satisfy 
as Edison. ‘The marvel of his 
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through the air to the wires at the side of the ling 
‘Though not easy to explain to anyone who has not 
studied the telegraph, we may say that the system is 
neither diffieult nor costly, and that it is now largely 
used. Messages have beon sent through the air from 
s, a distance of five 





the moving train to the wi 
hundred feet. 

Thero is no doubt that such an invention, fitted up 
in all express trains, would go far to remove the objec: 
tions that many people have of being shut up in a 
moving railway carriage for lengthened periods, and 
without the power of communicating with the outside 
world. While in the prevention of accidents and the 
capture of criminals, it is of the highest value. 

‘The value of the electric telegraph, especially to 
business men, is beyond all calculation. Its import- 
‘ance, however, may be seen from the following fucts. 
Jn the United Kingdom there were, in 1890, between 
‘seven and eight thousand offices—postal and railway— 








a THE TELEGRAPH. $9, 


‘Phen there are cables connecting all parts of the world ; 
of these, fourteen cross the Atlantic Ocean. 

‘A message, of not more than twelve words, may be 
quit to any part of the United Kingdom for sixpence,” 
and across the Atlantic on payment of one shilling per 
word. For one shilling and ninepeneo per word w 
message may be sent across the Atlantic, and then 
across the Continent of North America, to the shores of 
the Pacific Ocean, a distance of more than five thousand 
miles. 

‘A message as been sont across the Atlantic to 
America, aud answered in less than a minute ; but this 
was simply between the office on this side and the office 
on the other side. There is, however, an instance of 
4 messago being sent by cable from New York to 
- London, ordering certain business to be done, Six 
nutes afterwards a reply was received in New York, 
that the order had been complied with. 












CHAPTER X. 
THE TELEPHONE. 


Now lot us glance at the telephone, which is an inst 
ment for sending sounds a long distance by means of 
electricity. Edison did not invent this instrament, but 
here also he showed his ingenuity by his improvements, 
Tle also constructed the microphone, which has the 
power of magnifying sounds in the process of trans- 
mission. ‘This is used in connection with the tele 

phone. 
The megaphone, which Edison invented, brings 
distant sounds within hearing without the use of wites 
Pwo funnels, thirty inches wide at the outer end, aud 
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lightest whisper is roared out in such a manner that it 
can be heard all over the neighbourhood. So far the 
megaphone and the aerophone have not been used in 
any practical way. 

The telephone, however, like the telegraph, has met 
with ready acceptance, and is now used almost every- 
where. It is beyond all question one of the greatest 
time-savers ever invented. Without leaving their 
houses or places of business, two persons, who are 
hundreds of miles apart, may hold a conversation with 
ench other, with the greatest ease. Nor are they 
required to employ anyone to assist in any way, They 
have only to speak and listen. 

‘The telephone has found its way very largely into 
all the countries of Europe, and all parts of North 
‘America, Many of the chief towns in England are 
connected with London, and London is connected with 
Paris. In the United States there are lines over « 
thousand miles in length, and conversations aro carried 
‘on over this enormous distance. 
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‘The telegraph, or “far-writer,” carries messages 
along wires, and records them by means of symbols; 
and the telephone, or “far-sounder,” carries messages 
along wires, and makes them heard at a distance, 

In tho telephone, the twin sister of the telegraph, 
Edison has made so many improvements aud invented 





so many devices, that it is impossible even to mention 
them all, Such names as the water telephone, the 
chemical telephone, and the mereury telephone, suggest: 
some of the means by which varied results have beon 
obtained. 

Those who live in towns know how easy and how 
simply the telephone is now worked for the comfort and 
convenience of the public, A man may remain in his 
own house, and without using writing materials or 
employing a messenger, give all necessary instructions 
for the conduct of his business, or answer any question 
as quickly and as easily as if he were in his office. In 
his office he may at once speak to his wife nt home, or 
eee Be porte wi whom he does business. 
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that it was of the utmost importance that he should sce 
him that very day. ‘The question that his agent asked 
was, “Can you come to London to-day ?” 

It was eleven o'clock in the morning when he 
received the message, and at half-past he was in the 
express for the metropolis, But you may say that the 
telegraph could have been employed as effectually in 
this caso as the telephone. It could so far as delivering 
the message from London. But note what happened 
between eleven and half-past. 

First of all, the gentleman was able to reply to his 
agent as quickly as if they had only been standing a 
yard apart. He was able, by asking one or two ques- 
tions, to satisfy himself that his presence in London 
could not well be dispensed with, and as the man who 
wished to see him was then with his agent, an appoint- 
ment was made for that very afternoon. 

This done, the gentleman rung up, that is, called the 
, n of a cab office to send a cab to take him to 
Then he rang up his own house, to 
his family that he was going to London by the 

asked one of them to meet him at the 
















6 THE STORY OF EDISON. , 
06 


which he knew that he should require on his arrival, 
‘Then he rung up the hotel in the city, where he usually 


stayed, to secure a bed for the night. 

All this was done in a few minutes, without leaving 
the room, without sending out a single messenger, and 
at little more than the cost of the shortest telegram, 
‘The only extra charge that he would be called on to 
ay would be for the message to the London hotel, 
‘All the messages in his own town were included in the 
yearly rent he paid for the telephone, and the reply he 
sent to his ageut was included in the charge paid by 
the agent at the London end. Even supposing the 
cost of the telephone messages to be more than the 
telegrams, they would have to be very great to be 
worth more than the time of a busy man, and in this 
instance the visit to London affected business transac- 
tions of thousands of pounds. The chief objection to 
the telegraph is the time lost in getting a reply, and 
is is often considerable when messages have to. be 
distance to and from the telegraph office. 

, concerts and 









-tayed the hardy crew a night's needless exposure. 
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Tn America there are telephones arranged on the 
« pnt-a-penny-in-the-slot ” principle. A coin is inserted, 
which sets a clock-work apparatus in motion that 
connects the telephone. It then remains open for a 
given time to allow a conversation to take place. When 
the time has expired, the clockwork ents off the com- 
munication, and another coin is needed to restart the 
machinery and renew the conversation, 

The same plan is adopted in Paris, by what is called 
the Theatrophone Company. On inserting a coin, a 
person is put in communication with a theatre or con- 
cert for a given time. On paying a certain fixed sum, 
persons are allowed to hear the whole performance, 

Telephonic communication may be established under 
water as well as over land. Some of our lightships are now 
connected with lifeboat stations in this way. Recently 
‘a lifeboat was summoned to assist a stranded vessel. 
Before the boat was launched a second message arrived 
saying that the craft had got off into deep water, ‘This 


who have not had the pleasure of holding « 
ation by means of the telephone, often ask if itis 
» the voice of the speaker. Certainly, 





98 THE STORY OF EDISON. 
time after bis arrival, he was informed by the telephong 
that the dog had turned up at a friend’s office, where 
he had called that day. 

“Keep Jack,” said the gentleman, “till L come to. 
morrow.” 

The dog was standing by the city friend during the 
conversation, and, hearing his name uttered in his 
master’s voice, he began to wag his tail, and look about 
for the speaker. He then sat down and could scarcely 
be persuaded to stir from the spot, as if he were expect- 
ing his master to step out of the telephone. 

How far can the voice be carried by means of the 
telephone? is also a very interesting question. The 
distance depends upon the nature of the conductor, and 
the perfection of the electrie current which passes over 
it. Given all the conditions required, we may say that 
there would be no limit to the distance over which 
telephone would be workable. In the first place, there 
i ‘is no such thing as an absolutely perfect conductor, 
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currents are more or less influenced by the currents 
which are passing over other wires near them, In this 
country there are so many wires for the telephone, the 
telegraph, and the electric light, that induction takes 
place to a very considerable extent. So far, the greatest 
distance over which conversation has been carried on 
hy means of iron wires, is two hundred and fifty miles, 
and by x compound wire of steel and copper, a little 
over one thousand miles, 





CHAPTER XI. 
THE PHONOGRAPH. 


Tuts marvellous instrament was diseovered by accident 
in 1878. One day Edison was experimenting with the 
telephone, when the vibrations of the voiee sent the 
fine steel point into his finger. Accustomed to note 
everything, however apparently slight or unimportant, 
the pricking of his finger in this way set him thinking, 
and the idea occurred to him that if he could find some 
way of recording the movements of the steel point, 
and then cause the point to travel over the same surface 
again, there was no reason why the thing should not 
talk. 


Following up this reasoning by experiment, Bia 
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heard what sounded like an echo of his own voice, 

“ Halloo!”” 

Here, then, was the first conception of a talking 
machine or sound writer. Eager to develop the idea 
and to reduce it to a practical form, the inventor made 
arough sketch of a machine which he thought would 
carry out his ideas. Taking this to his assistants he 
told them what to do, and what results he expected, 
“And,” says he, “they laughed at me.” ‘They knew 
that their ingenious chief could make machines to do 
almost anything, but they thought that the line should 
be drawn somewhere, and they were not prepared to 
hear one talk. They, however, obeyed his orders, con- 
structed the’ machine, and the phonograph was the 
result, 

A recent writer who has seen and: handled the first 
machine that ever registered and reproduced human 
speech, says that “it is a very crude or imperfect 
affair, and he could but wonder while looking at the 
‘simple combination of metal, at the audacity of the 
‘Mun who even expected it to do what it did, Since 
the instrument has been improved, and in its new 
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and how it does its work, is to see one and examine if, 
Nor is this a difficult matter, for the instrument is on 
view in most of our large towns. It is also one of the 
attractions at bazaars and exhibitions, where for a small 
payment, the onrious visitor may listen to the story or 
song which it has to unfold. 

We will, however, try to explain the phonograph in 
a clear and simple manner, and as far as possible, 
without many technical terms. By reading the 
description carefully and looking at the picture in 
the light. of it, a good idea may be obtained of 
*Edison’s miracle.” In any case it is not difficult to 
understand the principle on which it works. 

The phonograph then is a sound writer. Now all 
sounds make waves in the air. These sound waves 
strike the drum of the ear, and make it vibrate or 
tremble, thus causing the ear-to hear the sound. 

In the telephone the sound waves make a thin plate 
of iron vibrate like the drum of the human ear. 
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writes down all the vibrations or tremblings of the 
plate. ‘ 

The most important part of the phonograph, in 

appearance like a pair of spectacles, is called the 
spectacle frame. On one side of this frame is the 
recorder of the sounds, and the other side of the frame 
is the repeater or reproducer of the sounds, 
; The recorder is simply a disc, a piece of thin metal 
about the size of a two-shilling piece, with a needle fixed 
in the centre of the back, called the recording needle. 
'The repeater is another disc, exactly like the recorder, 
with this difference, the needle has a ball point and is 
perfectly smooth, so that it will not cut. 

The body of the machine consists of a metal cylinder 
or roller, over which is fitted a tube of wax. This 
substance, being firm and yet soft, is suited to receive 
any impressions made upon it, and retain them in their 
‘exact form, A harder substance would not be as easy 
‘work, and a less rigid substance would become 
! puckorod, and lose its shape. 

7 and the phonograph are worked by 
. Tho phonograph, however, may 
power—the hand, the Sach ATES: 
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phonograph. ‘The wax cylinder is placed in. position 
ready to receive the record of our words or of any 
other sound which we choose to make. We place the 
spectacle frame so that the recording needle outs a very 
little way into the wax. Then we speak, sing, or 
whistle into a mouthpiece and form sound waves, which 
strike upon the disc of the recorder and cause it to 
vibrate or tremble. ‘Then, as a natural consequence, 
the recording needle vibrates or trembles, and in so 
doing carves or outs upon the wax cylinder, certain 
marks or signs which represent the sound waves. Then 
the record is made. 

All the time that we are speaking into the phono- 
graph the roller is kept moving round and round. 
The spectacle frame also moves along the roller at the 
same time, by means of a revolving screw. In this 
way the record made on the roller has the appearance: 
of a dotted or indented spiral groove, which runs round 
the roller from end to end. 

Having recorded the sounds, how are we to get 
them repeated to ux? ‘This is done in a very simple 
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that the point does not cut. Ear pieces attached 
to the machine by tubes, are then used instead of 
the mouthpiece, and the machine is once mora set in 
motion. 

What happens? As the roller revolves, the repeating 
needle passes over the dents made by the recording 
noedle, which cause it to vibrate or tremble. ‘This acts 
upon the dise and it vibrates, and sets the sound waves 
in motion, and so reproduces any sound recorded on 
the roller. 

When one cylinder is full it may be taken off and 
another put in its place. The number of words, how- 
ever, which can be put on a cylinder, is so large that 
any one may be truly said to talk by the mile. The 
cylinders can be kept for any length of time and put 
back into the machine to reproduce their contents as 
often us may be wished ; or the dents in the wax can be 
easily pared off by a little knife, which shaves the 
Hor, ing the surface as smooth as ever, and ready 

d again, 
oumay ask,“ Of what use is the phonograph *” 
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already indicated some of these uses in a general 
manner in our description of the machine, we will now 
go a little more into detail. 

The phonograph may be used by all persons whose 
writing has to be reproduced for others to read. For 
instanoo, persons who have a large correspondence may 
save the expense of a shorthand writer, and speak the 
contents of their letters into the machine, and the wax 
cylinders may be sent by post just in the same way as 
letters. On receipt they have only to be put into 
another machine to make known their contents; or 
they may be handed over to clerks to write out what 
has been recorded on them, An author may, in the 
sume way, speak or dictate his article or the matter 
for a book just as is now often done to a shorthand 
writer. Then the matter can either be written out by 
someone else, or it may be actually set in type by the 
‘compositor without one word of it having to be written 
down. This has actually been done in a London news- 
sper office, . : 
‘The phonograph may bo used in place 


2 ees. 
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have the pleasure of hearing a good story read without 
tho presence of the reader. 
An address may be delivered, a sermon may ye 
preached, a song may be sung, or a selection of music 
played, by one or many instruments into a phonograph. 
Persons may then sit quietly at home and improve 
their mind, or enjoy all the pleasures of a concort or 
an opera, ‘The address, the sermon, the song, and the 
musio, will all sound to the hearers exactly as they were 
spoken, sung, or played. 

‘The phonograph can be used to teach foreign languages 
without the presence of the teacher, If the exact pro- 
nunciation is once recorded on the cylinder, the learner 
may produce it and imitate it as often as he chooses, 
until both ear and tongue have thoroughly mastered it. 
‘Travellers could also bring back with them the different 
dialeots of the savage races dwelling in the countries 
through which they pass, 

The phonograph may be used to record the sayings 

of great men, and after they have passed away we may 

their own words, in their own 
Think of the gratification future generations 
perience in hearing the words of « Bright, « 
a ‘uttered in the tones of the 
’ Reoves and 
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Tho phonograph may amuse, interest, and even 
instrnot the little ones in the nursery, as they listen to 
their dolls uttering funny sayings, or making grave 
remarks in keeping with the characters they represent, 
Clocks may also be caused not only to show the time 
of day, and to strike the hours, but also to announce any 
given time. ‘They may also be made to remind us of 
the performance of any duty. ‘The words are impressed 
‘on a dise of vuleanised rubber while it is soft, and then 
attached to the works of the timepiece. In short, we 
cannot mention all the uses to which this wonderful 


machine may be applied. 








CHAPTER XI. 
RDISON'S PHONOGRAPHIC LEVER, 


Ts the last chapter we have told the story of the 
phonograph, and we also described the perfected 
machine. But our readers must not for one moment 
suppose that the instrument was produced in its present 
state in a few days or even months. * 
‘The first idea presented itself to the inventor's mind 
in 1878, and a model was then made. At that early 
‘stage Edison spoke with the greatest confidence about 
. future of his new invention, and the possibilities it 
ined, But other things of a more pressing nature 
his attention for a time, and therefore the 
Jaid aside for future developments. 
‘away before he was again able 
tion, It is eaid that the matter was 
font by the remark of @ gentle 
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When he again took up the phonograph he at ones 
set about experimenting to obtain certain results and to 
overcome various defects. 

Only those who have to do with delicate machines 
ean form any idea how small a thing or how slight an 
obstruction can make useless the carefully adjusted 
wheels and springs, which produce or regulate any 
movement. As an illustration of this we may call to 
mind instances where watches have resisted all their 
owner’s little attentions, and yet the skilled workman 
has put them right in a moment. “It was only a 
trifle,” he may have said. A trifle certainly in his 
estimation, but to the owner, it was watch or no watch, 

If Edison had been willing to turn out an imperfect 
machine, he might have saved himself an immense 
amount of labour, But it was not enough for him to 
make a machine, which merely recorded sounds that 
when heard could be understood. His aim was to make 
an instrament which would give back the words of tl 
speaker, with all the flner shades of the human voi 
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beheaded in the form of “pezia.” It could not pro- 
nounce the initial letter. This lisp might have been 
tolerated in the infant machine, but it could not be 
endured as it emerged from the period of babyhood. 
Tho inventor therefore persisted in correcting it, by 
making such changes and adaptations as were suggested 
by his fertile brain. Nor did he stay his hand until he 
considered that its enunciation of “s” was perfect. 
Then, again, he was not satisfied to send as his 
representative to all parts of the world, an instrument 
s0 imperfectly educated as to drop its “h’s" in conver: 
sation. This, therefore, entailed upon its author long 
and tedious experiments, until that difficulty was over- 
come. 
Nursery rhymes were freely used and repeated so 
often in varying tones, that a stranger, visiting the 
workshop, and hearing the lines so dear to childhood, 


“Mary bad a little lamb, 
A little lamb, a little lamb,” 


that he had accidentally stumbled 
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literally “ speak for itself.” ‘That it has spoken to some 
purpose is shown in the publio interest, which it has 
awakened, and the demand created for it. 

In 1888 the “new phonograph,” as it was called, 
was sent to England and exhibited at the Crystal 
Palace, London, by Colonel Gouraud, Edison’s agent 
in this country. The colonel had also received from 
his chief a phonogram, as a letter on a cylinder is, 
called, He therefore invited a number of friends to 
his house “to meet Edison.” 

When the company was assembled the phonogram 
was placed in the phonograph, and all present had the 
pleasure of hearing the inventor read his own letter. 

‘The manner in which the instrument reproduced its 
maker's voice was remarkable. It seemed as if the 
speaker was really in their midst. Anyone who had: 
heard him speak would at once have recognised the 
tones of his voice, as they fell from the phonograph. 
‘Then the guests wore treated to an address from 
Phonograph itself, which of course had been spoken 

ee * instrament 
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This was followed by a poem, composed by Dr. 
Nelson Powers, of Piermont on the Hudson, entitled 
“The Phonograph’s Salutation.” Breaking into verse, 
the instrument said, 


“Tam a tomb, a paradise, a shrine, 

An angel, prophet, slave, immortal friend, 

‘My living records, in their native tone, 
Convict the kuave and disputations end. 

Hail! English shores, and homes ani marts of peace, 
New trophies, Goursud, yet are to be won, 

May ‘ sweetness, light,’ and brotherhood increase, 
Lam the latest born of Edison.” 





This poetical effusion was followed by a varied and 
interesting programme of music, in which almost every 
instrument had a place. The cornet, the piano, the 
violin, and the flute in turn gave forth their sweet 
‘strains fo the wonder and delight of the listeners. 
those present had the pleasure of “speaking 
Ona fresh oylinder they were permitted to 
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refuse to have their speech recorded, that the eroatg, fc 
the machine which made it possible, might in this se 
hold communion with the great ones of tho cath gy 
was he not, and still is, one of the monarchs of the 
human race ? 

One day Edison held a levée at his house in Ameriog, 
His friends in the New World gathered in the flesh, to 
meet his admirers in the Old World, who had sent the 
record of their voices to speak for them. No better 
evidence of the importance of the instrument could 
have been given, than the interest which it had aroused 
in the minds of so many famous persons, From 
Viotoria, Queen and Empress, down to the poet of the 
Shah of Persia, all ranks and professions were pre- 
sented. But the Shah himself could not be induced to 
address himself to a wax roller. 

Queen Victoria sent a kind and encouraging letter 
to the inventor, The King of Greece expressed his 
regret that the phonograph was not in existence in the 

days of Homer. The King, Queen, and Crown Prince 
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Henry Irving and other actors spoke in approving 
into the instrument Mr. 
and Mrs. Baneroft both contributed a recitation, 
Greetings were also sent from Lord Amustrong, I 


Rayleigh, Lord Kelvin, Sir Morell Macl 


terms, and said “a piece” 


ord. 
enzie, the Earl 
of Aberdeen, and many other distinguished men. 





Tennyson and Browning's voices seemed to rise from 
their graves. “Since they had spoken the words 





hey 
had been Inid side by side in the Poots’ Corner in 
Westminster Abbey. 






‘ennyson began by explaining 


Ok PHONOGRAM (HALE ACKUAL StH), 
OF WORDS StOKEN BY BROWNING, 
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that he could never aber a line of his pooms ff, 
begged, therefore, that read sc mething, gy 
ho read his Ode to Wellington.” Browning starteq 
out bravely to recite his own poem, “How they brought 


the news from Ghent to Aix,” but his memory failed 


twiee. The “hur and “ 





ws,” and 





him once 


the “Ob, I can't remember!” thus pra 





‘oked from 





faithf ult with by the phono. 





Brownin 

















A MICROSCOPICAL ENLARGEMENT—400 "TIMES MAG! 
FART OF THE WAX CYLINDER OR FHONOGKAM, SI 
INDENTATIONS CAUSED HY BROWNING'S VOICK 








Cardinal Manning's voice was also heand, 
er tike Tennyson and Browning, had passed 
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silent grave since the words to which they were 
listening had been spoken. 

“Send me Mr. Gladstone's voice,” wrote Edison to 
Colonel Gouraud, And in response to that request the 
silvery voiee of the grand old man eloquent had been 
sent, Those of us who have sat or stood spellbound in 
closely-packed rooms, suffering discomforts to which we 
had become unconscious while the silvery tones of the 
greatest orator of the day fell on our enraptured ears, 
can form some idea of the keen enjoyment and grati- 
fication Edison’s guests must have experienced, as they 
listened to the voice of the man of whom they had 
heard so much, 

“Tam profoundly indebted to you,” said the aged 
statesman, “ for, not the entertainment only, but the 
instruction and the marvels of one of the most remark- 
able evenings which it has been my privilege to enjoy. 
‘Your great country is leading the way in the important 

of invention. Heartily do we wish it well, and 
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Accompaniments of the huge organ and 
orchestra, at the Handel Festival of 1888, 

Edison must have felt repaid for all his labours, y 
one after another the men and women, whose Tames are 
“household words,” contributed their meed of praise, 
or honoured his instrument with their words, that they. 
might in some way show their appreciation of his 
work. 


mammoth 





CHAPTER XIII. 
MORE ABOUT THE PHONOGRAPH, 


Tux Edison Phonograph Toy Company was established 
in 1887, to supply the demand for talking dolls, and 
for animals that could utter the various cries of the 
living creatures they represented. The skill which had 
already been applied to playthings of this kind, only 
required this device to make them as real as figures can 
ever be. 

We know the delight awakened by the dolls which 
open and shut their eyes, and which when squeezed 
forth asound. But the power to utter words and 
ees was denied them, until Edison waved his 
and gave them the gift of speech. Nor 
enjoyment of our little ones to know 

what their favourite doll will say. 
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The demand for dolls and animals that eoulg speak 
and utter sounds has been enormous, though the prig 
was necessarily high. ‘To supply Europe, factories hay 
heen established on this side of the Atlantic, in which, 
the bodies of the dolls and the animals aro made, ‘Phy 
phonographie works are then imported from Edison’ 
factory in America. 

An exhibition is the best place, however, to see and 
enjoy the phonograph at work, At Paris, in 1889, i 
is said that not less than thirty thousand persons were 
daily attracted by the marvellous instrument, Most of 
the visitors had to be satisfied to listen, and a most 
varied programme was provided for their delectation, 

But the opportunity of recording the voices of many 
distinguished persons, and the languages of numerous 
races and tribes, was not lost. Princes and presidents, 
statesmen and soldiers, musicians and scientists, travel- 
Jem and explorers, spoke and were duly taken down by 

» Which is no respecter of persons. 
Then came the men of other lands, who, having 
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West show. Red Shirt, a Sionx chief, in response to an 
invitation to speak into the machine, at once obliged 
the company. Then he placed the receivers to his ears 
and listened. ‘To his astonishment and alarm his own 
words came back as he had spoken them, Down went 
the tubes, and the terrified red man sprang back from 
the instrument. Neither he nor any of his Indian 
friends could be again induced to go nenr the thing that 
could speak. It contained the voice of the Great Spirit, 
Do Brazza, the famous African explorer, was also 
there with a number of natives from yarious tribes. 
They too had their speech recorded. Among these 
persons were some who spoke a language which up to 
that time had never been written down. The phono- 
graph would be invaluable to Europeans who made 
coutracts with natives, whose Ianguage has not been 
reduced to writing. The want of a permanent record 
to appeal to after a lapse of time has often been a 
“foures of trouble. ‘The phonograph would tell the 
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He was in the land of dreams, and totally unconseion, 

of his surroundings, when a hollow voice rang through 

the room, and the terrified guest heard the words— 
“Midnight has struck ! Prepare to mest thy God) 
Tf the startled vi 

castle, which legend peopled with persons long. sinog 

doa, he could not have rushed with greater speed from 








itor had been lodged in some old 


the awful voice. 

But his terror was soon dispelled by his fun-loving 
host, who, expeeting what had happened, came forward 
and said ; 

“Don't be scared, old man; it’s nothing but the 
clock,” 

Many stories are told from time to time about the 
phonograph, and they will multiply as the instrument 
becomes more widely known and moro freely used. 
Hore is one which shows a use not contemplated by the 
inventor. Recently a man was suddenly afflicted with 

_ paralysis. There was no hope of his recovery, and he 
very much concerned to think that he had not 
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Embalming the living voiee and reproducing it after 
death is both interesting and pathetic, This was 
illustrated at the funeral of an American singer, When 
she had been laid in the grave, her friends assombled to 
hear her favourite hymn, “Nearer my God to Thee.” 
She had sung it into the instrument a few weeks before 
she died. 

One of the latest stories of the “sound writer” is 
told by Colonel Gouraud. Ife says: 

“One of Mr. Edison’s assistants, being some distance 


a 


from home, was accustomed to communicate with his 
family by the assistance of the phonograph. Ie spoke 
his thoughts into the phonograph, took out the wax 
eylinder on which his words were impressed, aud posted 
it home, On its arrival it was placed in the phonograph, 
the machine set revolving, and the message came forth. 
‘The absentee had a favourite dog to which he was 
‘uuch attached. In one of his phouograms he sent his 
the dog, finishing with a whistle. The dog was 
on the hearth while the message was 
- when the whistle came forth he jumped 
all the room and out at the door to 
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a phonogram of the sound waves, No sound is re 
that it cannot bo written down, and none s0 tou a 
it is beyond the compass of the instrument, 4 


Even the 


1 and is 
daily produced far away from the spot where the great 


river leaps over massive cliffs. 


mighty roar of Niagara Falls has been recorded, 





CHAPTER XIV, 
THE KBELECTRIC LIGHT, 
‘Axp now we have to deal with another modern wonder, 


whieh Edison did not invent, but as it is in the direct 
product of olectricity, it has como under the marvellous 












influence of the nineteenth contury “ Wizard.” This is 
the electric light. The phonograph is perhaps the most 
startling of Edison’s inventions, and the one that gives 
the most unexpected results. But the eleotrie light is, 
beyond all question, the beginning of a new order of 
in illuminating. 
Humphrey Davy, the inventor of the miners’ 
, Which, however, did not contain the electric 
first to call the attention of the world to 
jation, in 1810. It was not then put 
runt of the great expense and 
a its production. 
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Before we proceed to deseribe the part that 
has played in lighting up the world with one g 
Inightest illuminants that has yet been nena 
wo will explain how light is produced by elevtiiy 

The electrio eurrent is sent along two wires, ony 
positive and one negative, which meet at a cortain 
point where the light is wanted. If the two wines were 
joined and the thickness was maintained throughout, 
there would be no light; but either they are brought 
within an inch of each other without touching, or they are 
joined by means of a thin thread or wire, Now, when 
the strong electric current comes to the place where it 
is interrupted, it leaps across the gap or struggles round 
the thin thread or wire. In doing this it produces tho 
bright, white heat, which we call the cleotrio gas. 

The first plan is that of keeping the two wites 
separate, At the end of each wire a stick of earbon is 
attached, and as the electric current jumps across from 
carbon point to carbon point, the two points become 
white with heat, and an are of it b 
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the gap, but it also tears off the particles, or minute 
grains of one point, and carries them to the other. 
Thus one carbon becomes more pointed, and the other 
carbon hollows out like a eup. 

Now, as this change causes the distance between the 
two points to widen, the arc of light lengthens, and if 
they are not pushed back again tho light will go out, 
as the current will not continue to pass from point to 
point. Are lamps, therefore, require some device to 
keep the; carbon points at the right distance. This 
makes thé system more expensive to set up and main- 
tain, The brilliance of the light is also too great for 
indoor use, except in large buildings. 

In 1877, before the invention of the phonograph, 
Edison began to seriously consider the defects of electric 
lighting. ‘Then he was engrossed for a time with the 
talking machine; but when that was finished, he turned 
again to the light question, and euceeedod in inventing 
anew lamp. 

‘of leaving the ends of the wires apart and 
points, he decided to join the two ends by 
wire, or some kind of thread-like sub- 
yf which would not be easily 
osed the filament inside a glass 
am fo an 
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JEilison’s first diffienlty was to find the best matey) 
of which to make the filament, or thread. On the 1g 
of October, he commenced 2 series of experiments, ayq 
assisted by Batchelor, worked on day and night yg 
the 2lst, when, after repeated failures, a lamp was 
completed and lighted. Then the two men went to bya, 

When they awoke it was still burning, and the fil. 
ment did not seem to be affected by the heat. At the 





end of several days he increased the electric current to 
obtain a more powerful light. ‘This continued for two 
days, and then the filament was destroyed. 

In the meantime filaments were made of every likely 
substance, and were tested one after another. At length 
Edison remembered that the great traveller, Humboldt, 
had described a certain kind of bamboo, whieh grew on 
the banks of the Amazon in South America. He there- 
fore sent one man to China and Japan, another to South 
America, and a third to India and Ceylon, to bring 


answering to his description. 
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Edison's experiments were so far successful, that in 
1881 he completed a lamp which burned continuously 
for over 1,500 hours This was the first incandescent 
Jump which at all answered the izwventor’s requirements, 
‘The word incandescent simply means to burn with a 
white or glowing heat. 

But you may ask, how is it that « thin thread or 
fibre or other material will withstand the action of the 
cleotrie current for so long a time, when a thick rod of 
earbon is consumed in ten or twelve hours? Because 
the thin thread is burnt inside a glass globe, which 
contains little or no air, ‘Thero is no oxygen present 
to combine with it and form a gas, which would be 
invisible. It may therefore be heated until it breaks 
from some cause or other. 

Edison’s incandescent lamp was exhibited at the 
Paris Electrical Exposition, when the inventor was 

‘awarded five gold medals and a diploma of honour. 
The cable message which announced the awards, said, 
is complete success, the Congress having 
igher to give you. : 
, ‘yet brilliant light of the incandes- 
blending of mellowness and 

3 readily to the: 
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cleric Tight not only increases the iminakon, jy 
there is a great improvement in the atmosphere of the 
room in which itis burned, The aivis not afte go 
when gas is burned. It remains cool, pure, and whol. 
some. 

In 1892 the Albert Medal, which was institut) 
many years ago in honour of Princo Albert, was 
awarded to Edison by the Socioty of Arts. ‘The Pringp 
of Wales, the president of the society, sent a Lotter with 
the medal, in which he said, 

“Tt is a source of satisfaction to me that the last 
name on this distinguished list should be that of one 
who has done so much for the advancement of science 
‘as yourself.” 

‘The demand for incandescent lamps became so great 
that it was met with difficulty, and various works were 
called into existence employing a large number of 
workmen. In 1891 more than 1,300,000 of Edison's 
lamps wore in use, and tho principle had been applied 
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preferred for houses, and where a handy portable lamp 
js wanted. 

One of the most powerful lamps in the world is used 
jn the lighthouse at St. Catherine's Point, on the Isle 
‘of Wight, It is said to be equal to 6,000,000 candles. 
‘A recont experiment at Portsmouth showed that an 
electric light of sixteen-candle power could be seen 





from a greater distance than an oil lamp of andle 
power, It is therefore much superior to oil for.ship's 
lights. 


Tho main streets of many of our large towns, railway 
stations, public works, 
are lighted by electricity. In this respect America is 
far ahead of us, and Paris is said to be the best lighted 
city in the world. We have certainly been much 
slower thau our neighbours in taking advantage of this 

benefactor. 
et lamps may be turned on and off by clockwork. 
only necessary to have them all connected by a 
ck, which is set at a certain time like an 
Then the machinery connects or dis- 


nud numerous places of business 





. 
] 
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greatest use to war-ships at sea, a8 one flashy would 
reveal the presence of an enemy. Some idea may by 
formed of its wonderful brilliance from a test that yay 
employed at Plymouth Sound. ‘Two vessels werw gent 
out at night, As they returned, the search light was 
suddenly flashed on them, and in a moment an instay. 
taneous photograph was taken. 7 

Electrio Iamps can be carried about like oil Jamps, 
They require to be charged with electricity from time 
totime That, however, is no bar to their usefulness. 
We have no light that we can carry, which does not 
require replenishing, whether it be a candle or oil, 
These small lamps have one great advantage, ‘They 
are lighted without matches, and can bo carried in any 
position, for there is uothing to spill. 

Lamps of this kind are fixed up in railway carriages, 
and for a penny you may have a light all to yourself as 


you are carried on to your station, There are also 


piano lamps, cycle lamps, oven lamps, to see inside th 





THE ELECTRIC Lignr. 
5 139 


Dattery by means of a length of wire encased in silk, 
Pwelve hours’ light only costs a few pence 5 
The new miners! safety lamp is in a very handy form, 
and gives a light of one-candle power for over eight 
hours at a cost of about threepence. The weight of the 
Jamp is four pounds, and when the clestricity is 
exhausted it can be replenished in two minutes. ‘This 
new lamp is as easily managed as an ordinary saluty 
lamp. i 
Electricity has been used by mod 
time; but recently the electric light has been employed 
by them in a very novel fashion. By its means they 
are nctunlly able to light up the interior of the body, 
and see the inside of their patients. A rubber tube, 
with a small glass bulb at the end, is passed down the 
throat into the stomach. The bulb is a tiny ineandes- 
‘cont lamp, and the wires are in the tube. ‘Then the 
"electric current is turned on, and the inside of the 
’ ean bo seen through the front wall of the body. 
trie lamp will also show the position of « neodle 


‘boon ran into the hand, There is.alao 
iis forchowd, to 





men for some 
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used in this way, A water wheel works th, 

electric machine, and the current is vouveyal aaa 
to the place where the light is wanted. In = : 

the cost of production is much smaller than wh 8 Way 
ere 

Bie 


or steam is used. 





CHAPTER XY. 
THE SECRET OF HIS SUCCESS. 


‘As Edison’s inventions multiplied, and the demand for 
his machines grew, he found that his laboratory at 
Menlo Park was too small ; he therefore erected amuch 
larger one at Orange, New Jersey. The works are 
surrounded by a high wall, aud at the gate the curious 
visitors may read the following inscription :—* Mr. 
Edison, in justice to his work, is compelled to deny 
absolutely all personal interviews. No permits can be 
issued to visitors to enter these premises.” 

‘The gatekeepers are evidently men who know how to 
i their instructions. On one occasion a new man 
appointed to this responsible post, and abso- 
J to allow his master to enter until he was 
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‘The library contains over 40,000 volumes of 






: E Works 
of reforenee on every phase’ of selene Rlghgs aa 
minerals, gems and ores, are displayed in every fig 


and variety of colour. 


The storeroom 





collection of everything under the 





sun that can in any way assist in carrying out Edison's 
experiments, ‘Tho animal, the mineral, and the yo. 
table world have been freely drawn upon to eontelbute 
their various products to aid the great magician in 
his work, very trade and industry is represented 
by manufactured goods, tools, instruments, machines, 
or other useful appliances. In short it is a drapet's, 
grocer's, drug, ironmonger's, glass, chandler's, ail, 
Paper, rubber, leather, grain, hardware, chomical, and 
feather shop all in one; and there is not any article 
known to civilized man, from a bootjack to a locomotive, 
the materials entering into the manufacture of 
could not be furnished from this eocteo 
In other rooms thore is a b r 
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another “miracle” to his ever lengthening list. ‘This 
js known as the kinetograph, which is described as “ the 
marriage of the phonograph with camera—the union 
{n one instrument of sound and sight.” 

Bilison’s intention was to do for the eye what the 
phonograph does for the ear, and by combining tho 
two record all motion and sound simultaneously. ‘The 





first idea was suggested to him by the xoetrope, or 
wheel of life. By persevering with his idea he has 
at length succeeded, and nothing more natural ean 
possibly be devised. ‘The eye sees and tho ear hears all 
that were done and said by the performer, when the 
double record was taken by camera and photograph. 
‘The organ grinder turns the handle of his instrument, 
the tune is heard, and the monkey does its part true to 
life, The notor or the singer, with all their movements 
find gestures, speak and sing as if they were actuaily 






marvel is produced by meaus of a series 
8 photographs, which follow each other 
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After the impressions are recorded any number 

aeplotr cane stack of andthe man yg ll 
! i 


varied sights aud sounds, will reproduce at any tiny 


the wonders it contains, 

Edison's home in New Jersey is only a few minutes 
walk from his famous laboratory, Te ix a tangy af 
spacious dwelling, called “Glenmot,”” built of brick 
and stone, and surrounded by well-kept grounds, Hope 
the newsboy of thirty years ago lives « busy and happy 
life, dividing his attention between his wonderful wooke 
shop and his pleasant home. He is the futher of five 
children—two daughters and three sons ‘Tile mother 
of his three elder children died some yeurs ago, 
His second wife is the daughter of Mr. Lowis Miller, 
of Chataugua, who is both an inventor and a millions 
sire, Like hor husband, Mrs. Edison is of a retiring: 
disposition, and they prefer the quiet pleasures of their 
Te fhe bustle nnd fatigue of society and public 
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lieved in the existence of God, but he was persuaded 
“that this great trath could almost be proved from 
chemistry. Further, on another occasion, he declared 

that no one could “be brought into close contact with 
the mystories of Nature, or make a study of chemistry, 
without being convinced that behind it all there is 
Supreme intelligence.” 

Edison is still a young man. Tf ho lives to be as old 
as his father, and retains all his wonderful faculties, the 
half of his marvellous inventions may not yet have 
been disclosed to us. 

‘The secret of his suecess has beon well described as 
the result of genins, patience, and industry. He is 
indeed the possessor of these three qualities, without 
which the highest point of excellence cannot be reached, 

4nd the man who would get on in life and take a place 
At all must exercise industry, The man who gets near 
front must have pationce as well as industry. “But 
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